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PHYSICAL AND CHEMICAL CHARACTERISTICS
OF THE PEATS, MUCKS AND CLAYS OF THE COASTAL
MARSH AREA OF ST. MARY PARISH, LOUISIANA
S. A. Lytle and B. N. Driskell*
1. INTRODUCTION
The coastal marsh area o£ Louisiana is a broad, nearly level plain
along the southern part of the state, having the Gulf of Mexico as its
southern boundary from Sabine River on the west to Pearl River on
the east. It extends inland from the Gulf for considerable distances,
averaging 20 miles in Cameron and Vermilion parishes, 10 miles in Iberia
Parish, 5 to 10 miles in St. Mary Parish, 30 miles in Terrebonne and
Lafourche parishes and 50 to 60 miles in the recently active and pres-
ently active Mississippi River delta areas of Plaquemines and St. Bernard
parishes. The northern limit of the coastal marshes is approximately
30 degrees north latitude, or about the latitude of New Orleans. The
coastal marsh area is divided into an older part, west of Vermilion Bay,
and a younger part, eastward from the bay (24, 38) . In general, the
western coastal marsh area is made up of marine sediments and allu-
vium deposited by the Mississippi and Red rivers when these streams
discharged their sedimentary loads along the southwestern coastline of
the state (16) . These materials are underlain at varying depths by the
ancient delta deposits of the Pleistocene Mississippi River. The eastern
younger coastal marsh area, located in the present Mississippi River
delta, is made up of alluvium deposited as the former and present sub-
deltas of the Mississippi River deltaic plain (14) , and sediments of
marine origin. This coastal area is the site of accumulations of alluvial
silts, silty clays and clays deposited by the Mississippi River and the
distributary streams of its numerous delta complexes. In general, the
coastal marsh area is at or only slightly above mean Gulf level. Larger
streams flowing into or through the marsh build up low natural levee
ridges of silts and clays along their courses by bank overflow. Where
these materials are deposited on the soft peats and mucks of the marsh,
they subside by their own weight to near marsh level or to beneath the
marsh.
The marsh area is traversed by numerous streams, including both
distributary streams and tidal channels. It is an area of many lakes
and canals. The most important canal of the coastal marsh area is the
* Associate Soil Scientist, Louisiana Agricultural Experiment Station and United
States Department of Agriculture, Soil Survey Division, S.C.S.; and Associate Agrono-
mist, Louisiana Agricultural Experiment Station.
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Intracoastal Waterway, which crosses the northern part of the area from
east to west. Many canals have been constructed in parts of the area for
use in oil exploration and production. A large number of drainage
canals, bayous and rivers carry fresh water and sediments into the marsh
area. The coastline of the marsh area ranges in form from compara-
tively straight to irregular. The various forms of coastline are classified
by Russell (38) as expressions of the forces of land subsidence, depo-
sition and wave erosion. West of Vermilion Bay, where there has been
a minimum amount of recent alluviation, the dominance of the forces
of wave action has jjroduced a comparatively straight coastline. Rem-
nants of many nattual levee ridges along the active delta of the Mis-
sissippi River prodtice an extremely irregtdar coastline, and reflect the
dominance of alluvial deposition over the destructive forces of wave
action. The shore line between Vermilion Bay and the Mississippi River
shows the dominance of wave action over alluviation and subsidence.
In general, the coastal marsh area shows evidences of continuous subsi-
dence with the resultant encroachment of the marsh into the swamp
areas and over the subsiding natural levee ridges. Wave erosion is
extreme in many places, resulting in the wearing away of large areas of
soil materials from the shores of lakes and bays.
This flat coastal area which is subject to inundation by tidal waters
and drainage waters from the higher land areas is the site of accumu-
lations of organic materials varying in degrees of decomposition or
preservation and in bodies of varying extent and thickness. Subtropical
climate and an abundance of water encourage luxuriant plant growth.
In the formation of peats, the plants die and fall into the water or are
covered with water. Air is excluded and the oxidation processes are
limited. The decay that goes on is due largely to anaerobic bacteria
(26) . In stagnant water there is a rapid accumulation of humic deriva-
tives which produces a toxicity arresting the decay processes (40) . The
resulting peat is a brown or black fibrous or felty mass of partly de-
composed remains of plants in which parts of the original vegetation
may be observed. Mucks are formed in similar locations, but with fre-
quent and longer exposures of the plant remains to the air, resulting
in complete or nearly complete decomposition of the vegetative tissues.
Most of the muck deposits contain large and varying amounts of mineral
soil materials.
The inner or northern boundary of the coastal marshes in Cameron
and Vermilion parishes is the Pleistocene Coastal Prairie area. The
coastal marsh area of the Mississippi delta is bordered on the inner
side by natural levee ridges built up by the present and former Missis-
sippi River courses and by the distributary streams of the various sub-
deltas (14) . In a number of places there are large areas of swamp lands
in the marsh area and bordering the marsh on the northern or inner
margin. Freshwater swamps and marshes occupy areas along the land-
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ward rim of the coastal marsh area in locations receiving fresh water
drainage from the higher lands. Clay and silty clay materials not covered
or only thinly covered with mucks and peats occupy areas in both the
marshes and swamps. These silts and clays occur on the low natural
levee ridges along stream channels and in restricted areas of recent allu-
viation. Silts and clays stratified with thin and thick beds of mucks and
peats are commonly found along the coastline in sites where these sedi-
ments are frequently reworked by wave and tide action.
The vegetation of the coastal marsh area varies according to the
degree of salinity or freshness of the waters received by the different
areas, and to the frequency and the length of time saline and fresh
waters have dominance in the areas. Marsh vegetation growing in sites
dominantly influenced by fresh or nearly fresh waters have a salt tol-
erance of 0.5 per cent (4, 33) . These marsh plants are found on the
landward margin of the marshes and in sites receiving sufficient amounts
of fresh water to offset the effects of inundations by saHne waters.
Brackish water vegetation includes plant species which have a tolerance
of 0.5 to 2.0 per cent salt. In general, brackish water vegetation occurs
along the Gulf and for variable distances in from the coastline in sites
which are more frequently inundated by saline waters. Precipitation
is usually the only source of fresh water supplied to these areas. Im-
portant but usually small areas of marsh land near the coast have a salt
water vegetation. Marsh plants growing in these areas have a salt tolerance
of 2.0 to 5.0 per cent.
The vast coastal marsh area of Louisiana includes over three and
one-half million acres, or more than 12 per cent of the land area of
the state (41) . The economic importance of the coastal marshes has
been recognized since the time of the earliest settlers in the Mississippi
River delta. These low, flat, wet areas with their 780,000 acres of trap-
ping lands (29) produce 75 per cent of the muskrats of North America.
The combined value of the products of the marshes, lakes, bayous and
canals, including furs, fish, oysters and shrimp, provides an annual in-
come of millions of dollars. Additional millions are obtained from the
production of oil, gas and sulfur in many parts of the area.
Drainage reclamation of coastal marsh lands has been successful
in the western area, west of Vermilion Bay. Rice and pasture crops
are successfully grown on reclaimed marsh land in Cameron and Ver-
milion parishes. In this area, the acreage of reclaimed marsh lands has
increased in recent years.
Attempts at reclaiming the eastern marsh lands of the Mississippi
delta for agricultural uses have met with little success. Constructing
dykes and draining areas of coastal marsh by pumping has been at-
tempted throughout the delta during the past 100 years (27) • These
drainage reclamation projects have involved large areas of marsh lands
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and have cost millions of dollars. Most of these projects were aban-
doned 25 to 35 years ago. Of 30 reclamation projects begun since 1900,
only fom- are now in use as agricultural lands (17) . Rectangular shaped
lakes and canals choked with alligator weed and water hyacinth now
mark the sites of many abandoned drainage reclamation projects in
the coastal marsh. Abandonment of the drainage reclamation projects
in this coastal marsh area has been due in a large part to:
1. Soil materials of sites have physical and chemical characteristics
unfavorable for profitable agricultural uses.
2. Location of reclamation projects in sites susceptible to inundation
by tidal waters and stream floods.
3. Organizations for financing and maintenance of projects were inade-
quate and inefficient.
The possibilities of successful drainage reclamation of selected
parts of the coastal marsh area of the Mississippi delta have not been
abandoned in spite of the many costly failures of the past. Enterprising
individuals and organizations of progiessive business and professional
men still look to this area of fertile alluvial soils as the site of future
additional agricultural wealth of the state. The increased value of farm
lands and higher prices obtained for farm products promote the interest
in obtaining more land for agricultural uses.
The following is a report on the detailed soil survey and study
of the physical and chemical characteristics of the peats, mucks and
clays of the coastal marsh area of St. Mary Parish. The information
obtained by this study may be of benefit in making plans for future
drainage reclamation of these coastal marsh lands for agricultural uses,
and in the development of proper land management practices for the
protection and increased production of wildlife (8)
.
II. COASTAL MARSH AREA OF ST. MARY PARISH
(a) Description of the Area
The coastal marshes of St. Mary Parish have a total area of 229,670
acres, representing nearly 60 per cent of the parish land area. This
area lies between the parallels of 29°28' and 29°48' north latitude,
and the meridians 91°52'45" and 91 °7" west longitude. It is bordered
on the south by the Gulf of Mexico and extends inland or northward
from the Gulf for distances ranging from 5 to 10 miles. Here it joins
the low Mississippi terrace soils of the Teche Ridge. The low natural
levee ridges of Bayous Sale and Cypremort cut across the marsh area
in a northeast-southwest direction from the Teche Ridge to the Gulf.
These higher land extensions into the marsh represent alluvial deposits
of the Teche-Mississippi River systems.
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The coastal marsh area is a broad, fiat plain of very low relief,
having an imperceptible slope toward the Gulf. General elevations
range from about two feet in the northern or inner parts of the marsh
to Gulf level in the southern part. Elevations of six inches to one
foot or more occur on the low natural levee ridges along the courses
of the tidal channels and other large streams which flow across the
marsh. The presence of scrubby or dead hackberry and live oak trees
extending from the higher natural levee ridges for considerable dis-
tances into the marsh, mark the traces of former ridges which have
subsided by their own weight to near or below marsh level. The lower
ends and flanks of the natural levee ridges extending into and bordering
the marsh land area present a problem of continued agricultural uses.
Many of these border areas have subsided to near marsh level, and are
inundated by saline waters during times of high tides. On many sugar
cane plantations these flanking areas are dyked and the water is re-
moved by pumps. Along the coastline there are extensive removals of
soil materials by wave action. During the past two years over 30 feet
of soil materials have been eroded from the Bayou Cypremort natural
levee where it joins Vermilion Bay.
The most striking topographic features of this area of low relief
are the tree-covered salt domes extending high above the marshes. The
two salt domes having surface expression in this marsh area are Cote
Blanche Island and Belle Isle (42) . Cote Blanche Island has a maxi-
mum elevation of over 100 feet and an area of 1,608 acres. It is nearly
circular in shape, and is located on West Cote Blanche Bay in the
southwestern part of the marsh area. Belle Isle, which is located on
Atchafalaya Bay east of Wax Lake outlet channel, has a maximum
elevation of 80 feet, an area of 240 acres and a roughly triangular shape.
There are large areas of swamp lands occurring within the coastal
marsh area of St. Mary Parish and bordering the marsh on the land-
ward side. These swamp lands support a dense to sparse and scrubby
tree growth. The dominant tree species include cypress, tupelo gum,
swamp maple and swamp bay. The water level in these swamp areas
ranges from slightly below the land surface to as much as two feet above
the surface.
(b) Drainage
This coastal marsh with its many bayous, lakes and canals is an
area having a minimum amount of effective land drainage. Most of
the water bodies are at or near Gulf level, and their direction of flow
is generally dependent upon the direction and velocity of the winds
and the resulting tides. Competent streams flowing gulfward across
the marshes include the Atchafalaya River, Wax Lake outlet channel,
Bayou Shaffer and Bayou Chene. These streams carry considerable
amounts of sediments which are deposited over parts of the marsh and
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in the waters of the Gulf. Charenton, Hanson and Wax Lake outlet
canals were constructed from Bayou Teche across the marsh to the
Gulf. These canals serve to alleviate the dangers of destructive flood
waters formerly impounded in Grand and Six Mile lakes and Bayou
Teche. The Atchafalaya River along the eastern part of St. Mary Parish
is used for commercial and pleasure boat traffic from Six Mile Lake and
the Intracoastal Waterway to the Gulf. The Intracoastal Waterway,
which crosses the northern part of the marsh area, is the main artery
of travel for inland waterway traffic between New Orleans and Orange,
Texas. Aside from the many navigable bayous and lakes in the area,
there are a number of navigable canals. Many of the small canals have
been constructed by and are used by oil exploration companies. Re-
cently a number of canals have been constructed to remove drainage
waters from the flanking areas of the low Mississippi terrace ridges.
(c) Climate
This coastal area enjoys a sub-tropical climate. Summer tempera-
tures are high, ranging from 90 to 100 degrees. The fall and spring
seasons are warm with temperatures ranging from 60 to 80 degrees.
Winters are usually open and cool, with occasionally one or two frosts,
but with no below-freezing temperatures for a full day. The average
winter teinperature is 50 to 60 degrees. For the period 1936 to 1950
the average number of days annually without killing frosts was 294
(6) . Daylight hours are long, over 10 hours in December and over 14
hours on June 21.
This coastal area has the highest rainfall of any section of Louisi-
ana. The city of Franklin, which is located about two miles north of
the coastal marsh area, has an average annual rainfall of 64.15 inches.
The coastal marsh area receives an average of 70 inches of rainfall
annually. In summer the average rainfall is 22 to 24 inches, represented
by light showers almost daily in some parts of the marsh, and by occa-
sional heavy rains. The average rainfall in winter is 12 to 16 inches,
with 16 to 18 inches in the spring and 12 to 14 inches in the fall.
The prevailing wind direction is from the south and southeast.
During the hurricane season (August to November) occasional storm
winds from the Gulf produce high tidal waves which flood the marsh
area to a depth of several feet. Frequently the rise in water level caused
by strong southerly and southeasterly winds results in flooding the
bayous and canals and reversing the natural direction of flow. It is
not unusual for tides to submerge large areas of the marsh to depths
of two to six inches.
Good trapping areas are frequently destroyed by the saline waters
brought in by high tidal waves (1) . Infrequent periods of dry weather




The coastal marsh area of St. Mary Parish has few permanent dwell-
ers. Along the Intracoastal Waterway there are a few sturdily built
houses on sites high above the marsh level. They are constructed on
the spoil-bank materials dredged from the canal. Families living here
graze small herds of cattle along the canal banks. Much of their in-
come is derived from trapping, fishing, hunting and working in the
oil fields. There are a number of small cabins along the navigable
bayous and canals. Few of these are occupied at all times. Most of
them are used as temporary camps for a few months each year during
the trapping season. Several families live in houseboats along the
bayous. Hunting, fishing and trapping are their principal occupations
and sources of income.
(e) Economic Value
At present, the major sources of income from the marsh area are
furs, seafood and oil and gas production. Two hundred thousand musk-
r~
Fig. 1.—Muskrat house in triangle sedge {Scirpus olneyi) .
rats, 6,000 mink, 3,000 opossum and 4,000 raccoon were taken from the
wet lands of this parish in 1947. This parish produces about 10 million
barrels of oil annually, most of which is from the marsh area (36) .
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Agricultural use of the marsh land area is restricted to grazing small
areas of the marsh grasses during favorable seasons.
(f) Peats, Mucks and Clays of the Marsh Area
of St. Mary Parish
The soil materials of the marshes of St. Mary Parish are silts, silty
clays and clays of recent alluvial origin, and marine silts and clays,
overlain in places by peats and mucks varying in thickness from a few
inches to more than eleven feet. Classification of the peats and mucks
is based on the amounts of organic matter and the degrees of decom-
position or preservation of the organic materials. The peats are brown
or black, fibrous and woody materials, usually with horizontal or frag-
mental structure (7) . They contain the stems, roots and other parts of
organic materials which have not been destroyed by decomposition.
They contain from 50 to over 80 per cent of organic matter and have
a low content of mineral soil materials. The mucks are usually black
or dark gray in color and made up of very finely divided, well-decom-
posed organic matter. They usually contain from about 15 to 50 per
cent of organic materials and varying amounts of mineral soil materials.
Muck occurs as a fluid, organic ooze in some small shallow lakes of the
marsh area. Muck materials range in thickness from less than two feet
to more than six feet over the silts and clays.
Clays in the marsh area have gray or grayish brown clay or silty
clay surface layers from 4 to 12 inches in thickness, which contain vary-
ing amounts of organic materials. The surface layers are underlain by
gray plastic, massive silty clays and clays. Thin lenses of peats and
mucks are frequently found at depths of 3 to over 10 feet below the
surface. These clay and silty clay soil materials are very similar in color
and texture to the Sharkey and Alligator soil series which occur on the
low flanking areas of the natural levee ridges of Bayous Sale, Cypremort
and Teche. These permanently wet marsh soils differ from the Sharkey
and Alligator soils in that they display no soil structure and little evi-
dences of aeration and oxidation. It is possible that subsidence and
encroachment of the marsh area over the Sharkey and Alligator soils
would result in soil materials having characteristics similar to those of
areas of the present marsh clays.
The classification of salinity conditions in the marsh area is based
on the salt tolerance of the many species of marsh plants (33) . These
field classifications of fresh, brackish and saline areas agree in general
with the laboratory analyses of many samples of soil materials. Ranges
of salinity based on the percentage of salt in the free soil water of the
soil materials as determined by Penfound and Hathaway (33) are as
follows: Fresh water areas, 0.0 per cent salt; nearly fresh water areas,
0.5 per cent salt; brackish water areas, 0.5 to 2.0 per cent salt; saline
areas, 2.0 to 5.0 per cent salt.
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Classifications of the soil materials of the marsh area of St. Mary
Parish and the acreage of each as determined by the soil survey of the
area are as follows:
Brackish peat 44,425 acres
Brackish muck 31,660 acres
Brackish clays 13,875 acres
Nearly fresh water clays and mucky clays 44,008 acres
Made land (silts and clays) 8,740 acres
Brackish Peat
In the western part of the coastal marshes of St. Mary Parish there
is a large area of marsh peat having a mixed brackish and nearly fresh
water vegetation. It is bordered on the east by the swamp fringe of
Bayou Sale natural levee, on the north by the swamps bordering the
Teche natural levee ridge, and on the south by muck deposits from
Little Bay southeast to near South Bend plantation. It is bordered
on the south by East Cote Blanche Bay and by West Cote Blanche Bay in
the area between Little Bay and Cote Blanche Island. This area of 44,425
acres is lacking in natural drainage with the exception of Black Crook,
Cow Island and Bartholomew bayous which are 3, 2 and 4 miles in length,
respectively. The Intracoastal Waterway cuts across the northern part of
the area. In parts of the area there are a few small canals used for naviga-
tion. This area is somewhat protected from the Gulf waters by the inter-
vening Marsh Island. It supports a vigorous growth of both brackish and
nearly fresh water plant species. These marsh plants occur as mixed assem-
blages of nearly fresh and brackish water species, as pure stands of
brackish water species over large areas, and pine stands of nearly fresh
water species in small areas. There are also a few small areas having a
salt water vegetation.
The nearly fresh water vegetation of the peats include cut grass
{Zizaniopsis miliacea) , 3 to 5 feet tall; saw grass {Manscus jamaciensis) ,
3 feet tall; cattail {Typha latifolia) , 8 feet tall; delta potato (Sagittana
lancifolia) , 3 to 4 feet tall.
Freshwater species include paille fine {Paniciim hemitomon) , 2 to
4 feet tall, and cattail (Typha latifolia) , 8 to 12 feet tall.
Brackish water species include couch grass {Sjxirtina patens) , 14 to
24 inches tall; big cord grass (Spartina cynosiiroides) , 4 to 6 feet tall;
wild cowpea {VigJta repens) ; feather grass (Panicum virgatum) , 4 feet
tall.
The dominant plant species of the marsh vegetation of the peats,
height of growth and relative salt tolerance (11, 12, 19, 23, 30, 33) are as
follows:
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Fig. 2.—Brackish marsh peat 24 inches thick underlain by gray massive clays and silty
clays. The \'egetation is couch grass {Spartina patens), 24 inches tall.
Plant Species Common Name
Per Cent Salt
IN Soil Water Height
Panicum hemitomon paille fine 0 4 ft.
Mariscus jamaciensis saw grass 0.00 to 0.20 3 ft.
Sagittaria lancifolia delta potato 0.00 to 0.89 3 ft.
Typha latifolia cattail 0.00 to 1.13 10-12 ft.
Typha Domingensis cattail 0.00 to 1.68 8 ft.
Zizaniopsis miliacea cut grass 0.00 to 0.89 4 ft.
Distichlis spicata salt grass 0.45 to 4.97 1-U ft.
Panicum virgatum feather grass 0.21 to 2.04 4 ft.
Scirpus olneyi triangle sedge 0.55 to 1.68 3 ft.
Scirpus robustus leafy three square 0.64 to 3.91 3 ft.
Spartina cynosuraides big cord grass 0.55 to 2.04 4-6 ft.
Spartina patens couch grass 0.12 to 3.91 14-24 in.
Vigna repens wild cowpea 0.23 to 1.26
Eleocharis sp. spike rush 0.15 to 3.03 1-2 ft.
Large areas of the marsh peats occur as almost pure stands of feather
grass, triangle sedge, leafy three square, couch grass and big cord grass.
Smaller areas have pure stands of paille fine, saw grass, cattail and cut
grass. In general, the two mixed assemblages include (1) saw grass, delta
potato, feather grass, triangle sedge, spike rush and couch grass, (2) cat-
tail, cutgrass, delta potato and feather grass.
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Fio. 3_Cypress stumps and wood excavated from cattail marsh. The stumps and logs
were buried beneath two feet of peat.
Description of Brackish Marsh Peat
Sample No. 34. Location: Sec. 40, T. 15S., R. 9E., St. Mary Parish.
1. Mat of roots and other parts of present marsh vegetation with some
mixture of black 10 YR 2/1* or very dark grayish brown 10 YR 3/2
finely divided mucky materials. 4 to 8 inches thick.
2. Reddish brown 5 YR 4/4 to dark reddish brown 2.5 YR 3/4 and 5 YR
3/2 coarse to medium textured fibrous peat. Moderate to strong
laminated structure. pH 5.5. 64 inches thick.
3. Gray 10 YR 5/1 to 6/1 clay and silty clay, massive structure, plastic
and sticky when wet, hard and firm when dry. Contains thin lenses
of dark gray 10 YR 4/1 clays and silty clays high in organic matter.
pH 6.0. 36 inches or more in thickness.
Vegetation: Big cord grass, 4 feet tall; paille fine, 2 feet tall; delta potato,
6 inches tall.
Range in Characteristics: t Color of peat ranges from dark reddish
*Note: Soil color names adpoted by U. S. D. A., B. P. I., Division of Soil Survey
1948; colors of soil moist unless otherwise stated. Symbols express Munsell
notations.
tNote: A large number of samples were collected, described and analyzed in
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brown 2.5 YR 3/4 to very dark brown 10 YR 2/2. Texture of peat is
usually coarse to medium. Structure is usually laminated but some
areas have a vertical structure. Surface is covered in places by 2 to
6 inches of muck or mucky peat. Thickness of the peat layer is usually
5 feet, but ranges from 3 to more than 11 feet. Layer No. 3 ranges
in color from gray 10 YR 5/1 to 6/1 to dark gray 10 YR 4/1 to 3/1.
Strata of mucks and peats are frequently found in this layer at over
5 feet below the surface. There are large areas of former cypress
swamp now buried by 18 to 30 inches of peat in the following lo-
cations: Range 6E., T. 15S. and R. 9E, T. 15S. See Figure 3.
Brackish Marsh Muck
There are 31,660 acres of muck lands in the marsh area of St. Mary
Parish having a mixed vegetation of brackish and nearly fresh plant
species. The largest areas of marsh mucks occur west of Bayou Sale ridge
in association with the marsh peats. These materials occur in the area
along West Cote Blanche Bay between Cypremort Point and Cote
Blanche Island; around Hackberry and Mud lakes, and an area lying
between the clays and peats along West and East Cote Blanche bays.
East of Bayou Sale ridge there are areas of marsh mucks along Horse-
shoe, Leopard and Blue bayous. The areas of brackish marsh mucks
occur along streams or bays in sites having a variable mixture of organic
and mineral soil materials. Most areas of marsh mucks occupy sites closer
to the Gulf than do the marsh peats. However, there are large areas of
nearly fresh to brackish marsh muck southwest of Berwick and on Avoca
Island.
The typical brackish water vegetation occurs in mixed assemblages
with the nearly fresh water species, and in pure stands. Salt water vegeta-
tion occurs in small areas, usually near the coastline.
Dominant plant species of the brackish marsh mucks, their height
and relative salt tolerance are listed below:
Plant Species Common Name
Per Cent Salt
IN Soil Water Height
Typha latifolia cattail 0.0 to 1.13 7-8 ft.
Sagittaria lancijolia delta potato 0.0 to 0.89 3 ft.
Typha Domingensis cattail 0.0 to 1.68 7-8 ft.
Zizaniopsis miliacea cut grass 0.0 to 0.89 3-4 ft.
Panicum virgatum feather grass 0.21 to 2.04 3-4 ft.
Scirpus olneyi triangle sedge 0.55 to 1.68 2-3 ft.
Scirpus robustus leafy three square 0.64 to 3.91 2-3 ft.
Spartina cynosuroides big cord grass 0.55 to 2.04 4-6 ft.
Spartina patens couch grass 0.12 to 3.91 12-24 in.
Vigna repens wild cowpea 0.23 to 1.26
this survey. Only a few representative samples are described in detail in this report.
Range in Characteristics of the soil materials as used here has reference to the entire
survey area.
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The following species occur in pure stands in small areas or are a
minor part of the plant assemblages:
Per Cent Salt
Plant Species Common Name in Soil Water Height
Panicum hemitomon paille fine 0 3-4
ft.
Scirpus validus bulrush 0.0 to 1.13 6-8
ft.
Borrichia frutescens sea oxeye 0.87 to 4.43 12-18
m.
Eleocharis sp. spike rush 0-15 to 3.03
1-2 ft.
Description of Brackish Marsh Muck
Sample No. 24. Location: Sec. 11, T. 17S., R. 9E., east of Salt Point.
1. Mat of roots and other parts of present marsh vegetation; small
amounts of very dark gray 10 YR 3/1 to black 10 YR 2/1 finely di-
vided muck materials. 4 to 14 inches thick.
2. Black 10 YR 2/1 to very dark gray 10 YR 3/1 or very dark brown
10 YR 2/2 finely divided muck; contains some partly decayed roots,
stems and other parts of marsh plants. pH 3.6. 42 inches thick.
3. Gray 10 YR 2/1 massive clay and silty clay, plastic when wet, hard
and firm when dry. pH 3.2. 24 to 72 inches thick.
Vegetation: Paille fine, 4 feet tall; triangle sedge, 3 feet
tall; delta
potato, 3 feet tall.
Range in Characteristics: Color of the mucks ranges from dark brown
to black. With increasing amounts of silt and clay the color is dark
grayish brown. Included with the mucks are peaty mucks and silty
mucks, the variations due to the amounts of organic matter, degrees
of decomposition of organic matter and in the amounts of mmeral
soil materials. Layer No. 3 ranges from dark gray to gray,
and is
frequently stratified with lenses of peats and mucks. Thickness of
the mucks over the clays ranges from two to ten feet, with an aver-
age of three or four feet.
Brackish Marsh Clays
A total of 13,875 acres of clays and silts with a brackish water
vegetation occur in the marsh area on the coast along West Cote Blanche
Bay, East Cote Blanche Bay, and the coastline area from Point Chevreuil
to Grass Island. These sediments occupy a narrow belt along the
coast
ranging from ^ to l^ miles in width. Much of this area is made up
of alluvial silts and clays which have been reworked and redeposited
by waves and tidal waters. Coastline erosion by waves is now active
along West and East Cote Blanche bays. These areas are the first to
receive waters from the Gulf during times of high tides and are the
last areas from which the saline waters recede. They are more frequently
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inundated by brackish and saline Gulf waters than other areas in the
parish east of Wax Lake Pass. The water level in the marsh clay areas
is usually at or only slightly above the land surface. During high tides
two to six feet of water inundate these areas. The vegetation of the
marsh clays is variable, depending upon the frequency of inundation,
the length of time the areas are affected by saline wateis and upon the
effectiveness of removal of saline conditions by rainfall. It is common
to see pure stands of both saline and brackish water vegetation in adjoin-
ing small areas, together with some nearly fresh water plant species (23) .
Dominant plant species of the brackish marsh clay areas, their height
and relative salt tolerance are listed below:
Per Cent Salt
Plant Species Common Name IN Soil Water Height
Sagittaria lancifolia delta potato 0.0 to 0.89 2-3 ft.
Panicum virgatum feather grass 0.21 to 2.04 3-4 ft.
Scirpus olneyi triangle sedge 0.55 to 1.68 3 ft.
Spartina cynosuroides big cord grass 0.55 to 2.04 4-6 ft.
Spartina patens couch grass 0.21 to 3.91 2-3 ft.
Important plant species which occur as pure stands in small areas
or are a minor part of the mixed assemblages:
Per Cent Salt
Plant Species Common Name IN Soil Water Height
Typha latifolia cattail 0.0 to 1.13 8 ft.
Typha Domingensis cattail 0.0 to 1.68 8-10 ft.
Panicum hemitomon paille fine 0 3-4 ft.
Eleocharis sp. spike rush 0.15 to 3.03 U-2 ft.
Juncus effusus soft rush fresh 3 ft.
Borrichia frutescens sea oxeye 0.87 to 4.43 i-li ft.
Distichlis spicata salt grass 0.45 to 4.97 1-2 ft.
Description of Brackish Marsh Clay
Sample No. 40. Location: On East Cote Blanche Bay, S. 17, T. 16S., R. 9E.
1. Mat of roots, stems and leaves of present marsh vegetation. 2 to 8
inches thick.
2. Dark gray 10 YR 4/1 massive clay containing numerous roots and
parts of plants, plastic and sticky when wet. pH 6.1. 10 to 12 inches
thick.
3. Gray 10 YR 5/1 to 6/1 massive clay and silty clay; plastic and sticky
when wet; hard and firm when dry. pH 6.8. 40 inches to over 120
inches thick.
Vegetation: Couch grass, 30 inches tall; salt grass, 24 inches tall; black
rush, Juncus Roemerianus, 36 inches tall; wild cowpea; spike rush, 24
inches tall.
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Sample No. 15. Location: Near Atchafalaya Bay, T. 17S., R. lOE.
1. Dark gray 10 YR 4/1 massive, plastic clay. pH 6.6. 24 inches thick.
2. Gray 10 YR 5/1 to 6/1 massive clay with thin lenses of massive
sandy clay. pH 7.2. 16 inches thick.
3. Gray 10 YR 5/1 and 6/1 with numerotis large prominent mottles
of brownish yellow 10 YR 6/6 and 6/8 fine sandy loam. pH 7.5. 10 to
over 36 inches thick.
Range in Characteristics: The surface layers range from 14 to 24 inches
in thickness; surface ranges in color from gray 10 YR 6/1 to very
dark gray 10 YR 3/1 to grayish brown 10 YR 5/2. In places there
is a mantle of mucky silt or mucky clay at the surface ranging from
2 to 6 inches thick. Layer No. 2 ranges in thickness from 10 to 20
inches and in color from gray to very dark gray. Layer No. 3 ranges
in color from gray to dark gray and is commonly stratified clays and
silty clays. In the lower part of this layer, lenses of peats and mucks
are of common occurrence, particularly along the coastline. Strata
of sandy clay and sandy loam occur at below two feet in places, as
in Sample No. 15. In color and texture of the soil materials, the
Sample No. 15 is similar to the soils of the Harris series.
Nearly Fresh Water Marsh Clays and Mucky Clays
There are 44,008 acres of nearly fresh water marsh clays and mucky
clays in the coastal marsh area of St. Mary Parish. These clays and
mucky clays extend from Wax Lake on the west to Bayou Chene, the
eastern boundary of the parish. This area receives fresh water from the
Atchafalaya River by way of Wax Lake outlet channel and the Lower
Atchafalaya River, which carry the fresh waters of Six Mile Lake and
the rest of the Atchafalaya Basin. These fresh waters and their sediments
are distributed throughout the area by many bayous and canals. East
of Wax Lake channel the marsh clay material extends in an almost
continuous body from the Intracoastal Waterway on the north, south-
ward to the coast. Along the coasdine, the marsh clays extend from
Wax Lake Pass to the mouth of the Atchafalaya River. The area is
low and flat with the exception of the numerous natural levee ridges
along the larger streams. These ridges attain a height of one to two
feet above Gulf level in places. This area is subject to inundation by
saline waters during periods of high tides. These saline waters are
rapidly and effectively removed from the area by floods of fresh waters
supplied to the area during periods of high rainfall in the Atchafalaya
Basin drainage area. Soil materials of the area are alluvial silts, silty
clays and clays. The surface materials range in color from brown to
gray. This part of the delta has received sediments from both the Red
and Mississippi rivers. Some of the recent sediments are brown in color.
These brown materials are predominandy Red River sediments carried
17
into the area by the Atchafalaya River. These brown and gray silty
clays and clays are underlain at depths of 12 to 24 inches by gray clays.
Buried peats and mucks are found at depths of 5 to 8 feet throughout
the area. The vegetation of the marsh clays includes fresh or nearly
fresh water species. Small parts of the area have a brackish vegetation.
Dominant plant species of the nearly fresh water marsh clay area, their
height and relative salt tolerance are as follows:
Plant Species Common Name
Per Cent Salt
IN Soil Water Height
Phragmites comminus common reed 0.0 to 2.04 10-12 ft.
Panicum hemitomon paille fine 0 4-5 ft.
Typha latifolia cattail 0.0 to 1.13 8 ft.
Sagittaria lancifolia delta potato 0.0 to 0.89 3-4 ft.
Scirpus validus bulrush 0.0 to 1.13 5-6 ft.
Spartina cynosuroides big cord grass 0.55 to 2.04 8 ft.
Zizaniopsis miliacea cut grass 0.0 to 0.89 3-5 ft.
Panicum virgatum feather grass 0.21 to 2.04 4-5 ft.
Plant species with pure stands in small areas or representing a small
part of the mixed assemblages include:
Per Cent Salt
Plant Species Common Name in Soil Water Height
Scirpus olneyi triangle sedge 0.55 to 1.68 3 ft.
Spartina patens couch grass 0.12 to 3.91 l|-2 ft.
Eleocharis sp. spike rush 0.15 to 3.03 2-3 ft.
Description of Nearly Fresh Water Clays and Mucky Clays
Sample No. 54. Location: Along Little Doctor's Bayou, Sec. 30, T. 178;
R. HE.
1. Mat of roots and other parts of plants; with a clay or silty clay
matrix. 4 to 12 inches thick.
2. Dark grayish brown 10 YR 4/2 mucky silty clay containing roots
and other parts of plants; massive structure; plastic when wet; hard
and firm when dry. pH 6.1. 16 inches thick.
3. Dark gray 10 YR 4/1 massive mucky clay; plastic and sticky when
wet; hard and firm when dry. pH 6.1. 22 inches thick.
4. Gray 10 YR 6/1 to light gray 2.5 Y 7/0 massive plastic clay. pH 5.0.
36 inches or more in thickness.
Note No. 33. Location: Sec. 27, T. 17S, R. HE on Round Bayou.
1. Mat of present marsh vegetation. 4 to 8 inches thick.
2. Dark grayish brown 10 YR 4/2 mucky silty clay or mucky clay. 28
inches thick.
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3. Dark gray 10 YR 4/1 mucky clay. 12 inches thick.
4. Gray 10 YR 6/1 massive clay, plastic and sticky when wet; hard
and
firm when dry. Over 24 inches in thickness.
Range in Characteristics: Surface colors range from gray
or dark gray
to brown. Surface textures range from mucky clay and
mucky
silty clay to clay. Thickness of surface layers
varies from 12 to 48
inches over gray plastic clays. The soil materials of these
marsh
clays are similar in color and texture to the Alligator
and Sharkey
soils, differing in the apparent lack of structure and in
havmg water
relationships less favorable for aeration.
Made Land in the Marshes
In the coastal marsh area there are 8,740 acres of made land
with
a marsh vegetation. These soil materials are silts and
clays excavated
and pumped from the canals during their construction and mamtenance.
The materials are piled up along the canals and pumped over
large
areas of the marsh. The largest areas of these soil materials occur
along
Wax Lake outlet channel and the Intracoastal Waterway. Elevations
of these materials range from marsh level to as much as six feet
above
the marsh.
The following marsh vegetation is presently growing on these
areas
of made land: common reed, 10 to 15 feet; cut grass, 3 to 6 feet;
big
cord grass, 6 to 10 feet; wild cowpea; paille fine, 3 to 5
feet; cattail, 7
to 8 feet; feather grass, 4 to 5 feet; delta potato, 3
feet; couch grass, 2
feet tall.
(g) Swamp Lands in the Coastal Marsh Area
of St, Mary Parish
Within the coastal marsh area there are 86,962 acres of
alluvial
silts and clays supporting a dense to scrubby forest cover.
These areas
are manteled in places with various kinds and amounts
of organic
materials which are classified as follows:
Swamp peat 26,092 acres
Swamp muck 19,839 acres
Swamp clay 38,756 acres
Made land in swamp 2,275 acres
In this area, water stands at or above the land surface most
of the
time. Large deposits of peats and mucks have accumulated over
much
of the area. The swamps occur as a fringe area between the high land
of the natural levees and the marsh lands in the area west of
Bayou
Sale ridge. Large swamp areas occur between Bayou Sale ridge and
Wax Lake. Swamp lands cover large and small areas between Wax Lake
and the Lower Atchafalaya River. These swamp areas occupy sites
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which receive an abundance of fresh water from the higher land areas.
East of Bayou Sale ridge, the swamp areas are traversed by numerous
bayous and canals which carry fresh drainage waters from the higher
land areas and from Grand and Six Mile Lakes. Natural levee ridges
along the larger streams range in elevation from a few inches to more
than two feet above the Gulf level. The swamp areas west of Bayou
Sale ridge support a dense growth of cypress and tupelo gum trees.
The presence of dead cypress trees in several swamp areas is the result
of encroachments of saline waters into the swamps.
In general, the swamps east of Bayou Sale ridge have a less dense
growth of smaller and shorter trees than the western swamp areas. In
the eastern area, there are some cypress and tupelo gum trees, but the
common species include willow, swamp maple, swamp bay, myrtle and
button bush (5) . Live oak and hackberry trees are commonly found
on the low levee ridges along the bayous and on the spoil bank areas
of canals. In many places, especially in the southern parts of the swamp
area, tree growth is scrubby and thin, and there is little shade. Here
the marsh grasses encroach on the swamps, and there is a dense growth
of marsh grasses within the swamp areas. The fresh and nearly fresh
marsh vegetation growing in the scrubby swamps include the following
plant species: lizard's tail, Saururus cernuus; bulrush, Scirpus validus;
delta potato, Sagittaria lancifolia; paille fine, Panicum hemitomon; cut
grass, Zizaniopsis miliacea; and cattail, Typha latifolia.
Swamp Peat
There are 26,092 acres of swamp peat in the coastal marsh area
west of Bayou Sale ridge. These peat deposits are bordered by the
marsh on the south or bay side and by the drier wooded areas of Alli-
gator soils along the flanks of the levee ridges of Bayou Sale and Teche.
These flat swamps have no well defined natural streams, but are tra-
versed by several major drainage canals. The water level is a few inches
over the surface most of the time. Frequently there is H to 2 feet of
water over the land surface. Like the adjoining marsh area, the swamps
are subject to fluctuations of water level caused by the infrequent high
tides. However, during times of storm tides, there is usually sufficient
rainfall in the swamp area which, combined with the runoff waters from
the higher lands, produces a head of fresh waters sufficient to prevent
damaging encroachment of the saline waters into the swamps. North and
southwest of Louisa post office, near the Iberia Parish line, are small areas
of dead cypress trees which trace the boundaries of encroachment of saline
waters into the swamps.
The swamp peats range in color from dark reddish brown 5 YR
3/3 to black 5 YR 2/1. They usually have a granular or fibrous appear-
ance and a coarsely fragmental or blocky structure. They range in thick-
ness from 3 to over 10 feet over clays and silty clays. Buried logs and
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stumps are found covered with 18 to 48 inches of peat in large areas.
In general, the areas of swamp peat support a dense, tall growth of
cypress and tupelo gum trees, with a few willows and swamp maples.
The peat swamp is well shaded in most places and has no extensive
undergrowth of marsh grasses.
Description of Swamp Peat
Sample No. 88. Location: Near Iberia Parish line, T. 14S., R. 7E.
North of Florence Plantation.
1. Dark reddish brown 5 YR 3/3 peat, medium and coarse textured;
small blocky or fragmental structure; contains numerous wood frag-
ments. pH 5.4. 84 inches thick.
2. Gray 10 YR 6/1 massive clay and silty clay; sticky and plastic when
wet; hard and firm when dry. pH 6.0. 24 to over 48 inches in thick-
ness.
Sample No. 31. Along Thorguson canal, 2^ miles northwest of North
Bend Plantation.
1. Dark reddish brown 5 YR 3/3 coarse to medium textured woody
peat, having the structural appearance of coarse sawdust; includes
fragmental pieces of wood and plant roots. pH 6.3. 48 inches thick.
2. Gray 10 YR 6/1 to light gray 2.5 YR 7/0 clay with thin lenses of
dark gray 10 YR 4/1 clay; contains some wood fragments; massive
structure; plastic and sticky when wet; hard and firm when dry.
Buried stumps and logs throughout this layer. pH 7.0. 36 inches
or more thick.
Vegetation: Tupelo gum, swamp maple, cypress (5)
.
Water 2 feet above land surface at the time this area was observed.
Range in Characteristics: Peat layers range in thickness from 2 to 8
feet and average 4 feet. Surface color usually dark reddish brown,
but is very dark brown to black in some places. Structure of peats
is usually fine to coarse blocky or fragmental.
Swamp Muck
There are 19,839 acres of swamp muck in the coastal marsh area
of St. Mary Parish. Muck soil materials with a woodland cover occupy
an extensive area between Wax Lake and Bayou Sale ridge. This area
extends roughly from the latitude of the southern end of Wax Lake
to the high land south of Shadyside Plantation. The area is crossed by
several large bayous which carry fresh drainage waters. The swamp
muck area is low and subject to saline water inundation by high tides.
However, saline waters are rapidly and effectively flushed out by fresh
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water drainage from the ridges on the west and north, and by rainfall
in the area. Water is at the surface of the swamp much of the time,
and frequently the area is inundated to a depth of one or two feet.
Elevations above Gulf level of two feet or less are attained by the levee
ridges built up along the channels of the larger streams. The soil ma-
terials of this area are alluvial silts and clays overlain by layers of muck
or silty muck ranging in thickness from one to eight feet. In places,
strata of mucks and peats are found at depths of two to eight feet
below the surface. The vegetation of this area is typically more or less
open or thin stands of somewhat smaller and shorter trees than are
found in the swamp peat soil areas. Tree species include: swamp maple,
myrtle, swamp bay and willow, with a few cypress and tupelo gum trees.
In the open swamp areas there is a luxuriant growth of fresh water marsh
plants which include: lizard's tail, Saunmis cernuns; delta potato, Sagit-
taria lancifolia; cut grass, Zizaniopsis miliacea; and cattail, Typha lati-
folia. Along the low ridges of the bayous and spoil banks of the canals,
there are live oak, willow and hackberry trees with an undergrowth of
palmetto, Sabal minor; wax myrtle, groundselbush, Baccharis halimi-
folia; and marsh elder, Iva frutescens. Near the edge of the water, the
usual plant assemblages include: groundselbush, marsh elder, myrtle,
cut grass, delta potato and bulrush, with water hyacinth and alligator
weed growing in the water.
Description of Swamp Muck
Sample No. 27. Location: On a small tributary to Bayou Blue, central
part of T. 16S., R. lOE.
1. Very dark gray 10 YR 2/2 or black 10 YR 2/1 finely divided muck
containing roots and other parts of swamp and marsh plants. pH 4.6.
18 inches thick.
2. Dark gray 10 YR 4/1 fine textured silty muck; few tree roots. pH 3.8.
54 inches thick.
3. Gray 10 YR 5/1 to 6/1 massive, plastic clay and silty clay. pH 3.8.
38 inches or more in thickness.
Note 2A. Location: South central part of T. 16S., R. lOE.
1. Black 10 YR 2/1 fine textured muck; few roots, leaves and frag-
ments of wood. 48 inches thick.
2. Gray 10 YR 6/1 massive plastic sticky clay.
Vegetation: Swamp maple, willow, button bush, tupelo gum; under-
growth of lizard's tail, delta potato and cattail.
Range in Characteristics: Surface layers range from silty muck to peaty
muck. Depth of muck ranges from 12 to 96 inches with an average
of 24 to 36 inches. Materials below about 48 inches are usually gray.
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wet plastic clays or silty clays. Thin layers of peats and mucks are
occasionally found at depths of 6 to 10 feet below the surface.
Swamp Clays and Mucky Clays
There are 38,756 acres of clays and mucky clays with a swamp vege-
tation in the coastal marsh area of St. Mary Parish. These swamp areas
are located east of Wax Lake and on the shores of Grand, Palourde and
Six Mile lakes. These silts, silty clays and clays were deposited by
streams flowing into the area from the Atchafalaya Basin. The pre-
dominantly brown color of the recent sediments indicate that at least
a part of these materials are Red River alluvium.
The principal streams carrying alluvium into the area are Wax
Lake outlet channel on the west and the Lower Atchafalaya River,
Bayou Chene and Bayou Shaffer on the east. These flat swamps have
water at or a few inches above the surface most of the time, with occa-
sional depths of two feet over the surface. Elevations of a few inches
to over a foot above the Gulf level are attained by levee ridges along
the larger streams. Parts of the swamps are inundated by saline waters
of high tides resulting from tropical storms. The supplies of fresh
water carried into the area and received by rainfall are usually sufficient
to flush out the saline waters. However, the southern areas of swamp
clays show evidences of increasingly unfavorable conditions for tree
growth. Here the cypress and tupelo gum trees are absent. Swamp
maple and bay trees are low and small. Other tree species include
myrtle and button bush. A dense stand of fresh water plants grows
among the trees.
Description of Siuamp Clays and Mucky Clays
Sample No. 50. Location: T. 16S., R. HE., along Cross Bayou.
1. Dark brown 10 YR 4/3 to very dark grayish brown 10 YR 3/2 mucky
silty clay; massive structure; plastic and sticky when wet; hard and
firm when dry. pH 5.2. 12 inches thick.
2. Gray 10 YR 6/1 massive clay; plastic and sticky when wet. pH 6.1.
84 inches or more in thickness.
Sample No. 64. Location: Along Bayou Chene, S. 36, T. 16S., R. 13E.
1. Dark brown 10 YR 4/3 mottled with gray 10 YR 5/1 massive clay;
plastic and sticky when wet. pH 6.1. 12 inches thick.
2. Gray 10 YR 6/1 and dark gray 10 YR 4/1 massive clay; plastic and
sticky when wet. pH 5.2. 24 inches or more in thickness.
Vegetation: Swamp maple, willow, myrtle, button bush, few live oaks,
few cypress and tupelo gum.
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Range in Characteristics: Surface layer No. 1 ranges in color from very
dark gray to grayish brown, and in texture from mucky silty clay
or mucky clay to clay. In places there is a thin layer (1 to 3 inches
thick) of muck on the surface. Layer No. 2 ranges in texture from
plastic clay to silty clay; and in color from gray to dark gray. Thick
and thin lenses of mucks and peats are found in places at over 4
feet below the surface.
Made Land in the Swamp
There are 2,275 acres of silts and clays along the larger canals, rep-
resenting soil materials which have been dregded or pumped from the
canals during their construction and maintenance. These materials are
piled along the sides of the canals or pumped over large areas of swamp
lands forming somewhat elevated, artificial ridges in the swamp. The
elevations of these areas of made land range from a few inches to as
much as 6 feet above the swamp level. Largest areas of made land occur
along the Intracoastal Waterway and the Wax Lake outlet channel.
These areas support a mixed growth of trees, vines and shrubs which
include: hackberry, myrtle, willow, chinaberry, live oak, honey locust,
cypress, pecan, yaupon, palmetto, marsh elder, groundselbush, elderberry,
rattlebox, blackberry, poke berry, wild grape and honeysuckle.
Swamp Lands. Silts, Sands and Clays
In the extreme northern part of St. Mary Parish there is an area
of approximately 13,000 acres of recently deposited silts, sands and clays.
These deposits of Mississippi River and Red River alluvium represent
a part of the Atchafalaya River delta. Alluvial accumulations during
recent years have resulted in the building up of this alluvial fan south-
ward into Grand Lake. Large amounts of alluvium have been deposited
in Grand and Six Mile Lakes. This delta area of low relief is subject
to frequent inundation by stream overflow. Vegetation of these swamp
lands includes willow, cottonwood, cypress and gum trees.
III. LABORATORY STUDIES
(a) Methods of Analysis
The methods used for the analysis of the water soluble salts were
essentially those described by A. O. A. C. (3) . A portion of the water
soluble salts was used to determine calcium, potassium and sodium by
the aid of the Perkins-Elmer Flame Photometer, using 200 p.p.m. lithium
as the internal standard. The sulfates were determined qualitatively as
described by Lunt, et al. (25) . Iron, aluminum and other heavy metals
were present in certain samples, especially those of high acidity, and to
determine sulfates by subtraction as described in the A. O. A. C. methods
(3) would give erroneous values for the sulfates.
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Organic matter was determined as organic carbon by the method
described by Kolthoft and Sandell (22) , using an electric furnace and
a dry stream of oxygen at the rate of 200 ml. per minute. The tem-
perature varied from 800°C for the peats to 930°C for the clays. The
water was absorbed in magnesium perchlorate and carbon dioxide ab-
sorbed in ascarite. Fifteen minutes were required for complete com-
bustion. The percentage of organic matter was determined by multiply-
ing the percentage of organic carbon by the factor 1.724. This factor
was found to be acceptable by Wilson and Stoker (45) for peats.
Nitrogen determinations were essentially as described by Piper (34)
except that two selenium granules were added to hasten and give a more
complete digestion.
The pH was determined as described by Peech, et al. (32) , using a
glass electrode pH meter.
Silicate analysis was similar to that described by Hillebrand and
Lundell (18) for the oxides of silica, iron, aluminum, titanium, cal-
cium, magnesium and manganese with the following exception. Iron
was reduced with a G. Frederick Smith zinc spiral instead of hydrogen
sulfide. Sulfur and chlorine were determined by the Parr Bomb Method
(22) . Sodium, potassium and phosphorus determinations were made
according to Shapiro and Brannock (39) with the aid of a flame photo-
meter and a colorimeter as described by Fowler, et-al. (15) . The Perkins-
Elmer Flame Photometer (21) was used.
The determinations of moisture and loss of ignition were similar
to Robinson (37) . All calculations listed in these investigations, except
the water soluble salts, were made on a moisture free basis. Water
soluble salts were calculated on air-dry weight.
(b) Chemical Characteristics of the Soil Materials
and Discussion
(In most instances, the tables listed in this discussion
are the average values for a group.)
Water Soluble Salts
The water soluble cations and total salt content were quite variable
within each group, as shown in Table 1. Calcium, potassium, sodium,
sodium chloride and total salt content were higher in the group of
marsh clays, mucks, and peats than in the swamp groups. Marsh peats
were especially high in the various salts, especially sodium. The sub-
surface layers of the marsh and swamp clays and the swamp mucks were
generally higher in the various salts of calcium, potassium and sodium
than the surface layers. The inverse was true for the marsh mucks and
marsh and swamp peats.
Sodium was the predominating water soluble cation of the clays,
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TABLE 1. Calcium, Potassium, Sodium, Sodium Chloride and Total Salt Content
for Clay, Muck and Peat Samples from the Marsh and Swamp Areas of
St. Mary Parish
Average milligrams per Average Average
Loca- No. of 100 gms. of material NaCl total
Ma^terial tion Depth samples Ca K Na Total % salt %
liiarsh
'
Surface 21 34 9 115 158 .22 .54
Subsurface 20 26 14 176 216 .35 .72
Clays
:
Swamp: Surface 5 6 5 40 51 .08 .15
Subsurface 4 10 6 68 84 .11 .26
, Marsh: Surface 29 62 15 182 259 36 1 11
Subsurface .... 23 44 15 182 240 .30 .98
Mucks:
Swamp: Surface 6 49 6 45 100 .06 .46
Subsurface .... 4 28 15 142 187 .21 .80
Marsh: Surface 2 101 34 980 1109 2.85 3.27
Subsurface .... 3 35 22 459 515 1.02 1.66
Peats:
Swamp Surface 3 32 13 301 347 .81 1.17
Subsurface 2 8 9 110 127 .27 .28
mucks and peats of both swamp and marsh. It was especially dominant
in the mucks and peats of the marsh. Calcium was not especially high
in any group. It was highest in the marsh mucks and peats. In all
instances, calcium was higher than potassium.
Although not determined, iron compounds were noticed in many
of the samples weighed for total salt content, especially the peats and
mucks containing high sulfates and sulfides.
Table 1 has been broken down in order to show the distribution
of various salts. Groupings were established on the basis of the total
salt content as shown in Table 2. It is evident that the group of marsh
clays were primarily composed of materials low in various salts, since
more than 50 per cent of the samples contained less than 0.5 per cent
total salts and less than 10 per cent contained more than 1 per cent.
The swamp clays were also low in salt content. As shown by Tables
1 and 2, the surface marsh mucks contained larger amounts of salts
than the clays. More than 65 per cent of the marsh mucks contained
1 per cent or more total salt content. The swamp mucks were lower
than the swamp peats but higher than the clays. In general, the water
soluble salts increased with the organic matter content of the marsh
and swamp areas. The marsh groups of clays, mucks and peats con-
tained more total salts than the swamp groups of clays, mucks and peats,
respectively.
The subsurface clays, mucks and peats follow a similar salt content
distribution as discussed above for the surface materials.
The sulfate content is of particular value to any anticipated agri-
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TABLE 2. Distribution of Calcium, Potassium, Sodium, Sodium Chloride and Total
Salt Content of the Clays, Mucks and Peats of the Marsh and Swamp


























































































































































































» These values comprise the materials underlying the clays, mucks and peats.
cultural reclamation project. Approximately one-half of the marsh
clays and all of the swamp clays analyzed were low in water soluble
sulfates. As shown in Table 3, a large percentage of the marsh mucks
and peats were high in sulfates. The marsh groups were generally a
little higher than the swamp groups. Subsurface layers were generally
a little higher in sulfates than the surface layers.
Carbonates were not present in the surface or subsurface layers
of any group of marsh or swamp clays, peats and mucks.
pH
The pH of the clays varied in the surface layers from 3.2 to 6.6
and in the subsurface from 3.7 to 7.6. A majority of these clays ranged
from pH 5 to 6. The pH of the marsh mucks varied from 3.3 to 5.8
in surface layers and from 3.0 to 6.5 in subsurface, with most of the
samples ranging from pH 4.0 to 5.5. The subsurface samples were
only slightly higher. The pH of the marsh peats was only slightly higher
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than the marsh mucks but not generally as high as the marsh clays.
The pH o£ the subsurface layers was also slightly higher than the sur-
face peats. In general, the pH of the groups of swamp clays, mucks
and peats was higher than the marsh clays, mucks and peats, respec-
tively.
Organic Matter and Nitrogen
The clays, mucks and peats were classified and grouped in Table
4 on the basis of the organic matter content. These analyses indicate
that as the organic matter content increased, the ratio of carbon to
nitrogen also increased.
Dodson (9) found the peats of Southern Louisiana low in nitrogen.
An examination of the data given by Dodson (9) , assuming the volatile
matter to be composed primarily of organic matter, indicates that the
relationship between the organic matter and the nitrogen resembles
the woody and fibrous peats of this study. They were also similar to
the fibrous peats but unlike the moss peats of New York as described
by Wilson (44) .
It is also interesting to note from Table 4 that the subsurface ma-
terials underlying the mucks and peats were lower in nitrogen than the
materials underlying the clays. Apparently, the organic nature of the
mucks and peats influenced the nature of the underlying materials.
A large percentage of the clays, peats and mucks are underlain with
materials containing less than 15 per cent organic matter.
The carbon-nitrogen ratio for the clays ranged from 10:1 to 16:1.
Clays containing less than 8 per cent organic matter were very similar
in carbon and nitrogen to the soils of the cultivatable area.
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TABLE 4. Average Organic Matter and Nitrogen Contents and Carbon-Nitrogi


















































18-32 6 21.4 .77 16.2
Marsh : 50 + 4 69.2 1.93 20.7
Peats : .














































* Subsurface. These values comprise the materials underlying the clays, mucks and peats.
Silicate Analyses
The chemical composition of certain clay, muck and peat profiles
shown in Table 5 indicates certain differences between the materials
of the marsh and swamp areas. These materials are somewhat different
from the materials found in other geological regions. For instance, the
mucks of Florida, New York and Pennsylvania are generally underlain
by materials high in lime. These materials influence the composition of
the surface layers. The materials of lower Louisiana vary from alkaline
to highly acid in both surface and subsurface layers.
In many instances, sulfates are very high owing to sea water residues.
This is especially true of certain mucks and peats. The sea water also
left large quantities of chlorides in certain areas, especially the marsh
peats. Many reclamation projects failed because of high sulfates and


















































































































































































Some peat formations are relatively high in silica from siliceous
spines
of the fresh water sponges. These formations are usually
called "itchy
peat." Oxides of iron, aluminum and titanium were generally higher
in
surface layers of the clays and mucks than peats. These oxides were
also
generally a little higher in the swamp than marsh. Iron was relatively
low in all groups, especially the peats. Titanium was higher
in the
swamp than the marsh. It was generally high for the swamp and marsh
clays and mucks but low for the peats, especially the marsh peats.
Man-
ganese was generally low in all groups, especially the peats.
The clays are very similar to those of certain soils of the cultivated
area. For instance, laboratory number 64 is similar to the Sharkey silty
clay loam analyzed by Holmes and Hearn (20) from Sharkey County, Mis-
sissippi. It is not similar to the Sharkey clay loam reported by Reed
and
Sturgis (35) from Iberia Parish, especially with respect to
the oxides of
titanium, calcium, magnesium, potassium and sodium.
Calcium was higher in the peats, especially the marsh peats, than
in the clays and mucks. This was possibly due to the calcium in
the
plant residues. Magnesium was quite variable in all groups, ranging
from about 1 to 2 per cent.
The potassium content of the swamp and marsh clays and swamp
mucks was high while that of the marsh mucks and swamp and marsh
peats was low. Sodium content ranged from about 1 to 3 per cent, and
was especially high in the marsh clays and marsh peats. The peats from
Florida reported by Feustel and Byers (13) were quite different from
the peats of Louisiana in that the Florida peats were higher in calcium
but lower in magnesium, potassium and sodium.
Manganese and phosphorus are relatively low in all groups, espe-
cially the marsh peats.
The clays, mucks and peats are generally underlain with various
shades of gray plastic clays or silty clays. As shown in Table 5, these
clays were very similar in most respects. Laboratory sample No. 85B was
generally higher in iron, magnesium, potassium and sodium than other
subsurface clays. However, it is logical to theorize that most of these
underlying materials were derived from similar materials during deposi-
tion and have been changed somewhat by environmental conditions.
IV. RECLAMATION
The reclamation of wet lands for agricultural uses has been practiced
for hundreds of years in Belgium, Holland, Germany, England and other
countries (10) . Poldering of coastal accretions started about one thousand
years ago in the Netherlands. Since 1200, the Dutch have enlarged their
country with 233,000 hectares of former foreland, most of the area ex-
cellent arable soil (28, 43) . The first lake was drained by windmills in the
Netherlands during the sixteenth century (46) .
In Louisiana, leclamation of wet lands has been practiced since the
time of the earliest settlements around New Orleans and along the levee
ridges of the many delta streams. Early records of the settlement of New
Orleans describe the clearing and draining of swamps and marshes near
that city for both building sites and for agricultural uses. To gain more
land in times of high crop prices, plantation boundaries were extended
back into the swamps and marshes. Interest and enthusiasm of individ-
uals and organizations in drainage reclamation resulted in the construc-
tion of a number of large drainage reclamation projects in the periods
before and after the Civil War and before and after World War I. The
aims of many of these reclamation enthusiasts were directed toward a
quick sale of reclaimed land for profit (17) . In the coastal marsh area
of the Mississippi River delta, many thousands of acres of land have
been reclaimed by dyking and pumping. These projects have cost thou-
sands of dollars. Most of these drainage reclamation projects have been
complete failures. Of the reclamation projects completed in the delta
area during the past 35 years, only four or five have been successful for
agricultural uses. Abandoned drainage reclamation projects in the coastal
marsh area may be readily located as shallow ponds or lakes on the
Quadrangle maps of the U. S. Geological Survey and on aerial photo-
graphs of the area.
Drainage reclamation failures in the delta area have been due to a
number of factors, among which are included the following: A. Im-
proper location of projects. Many of the early reclamation projects were
constructed in locations having inadequate protection from flooding by
high tides and by stream overflow. B. Scarcity of information about the
soil materials. Areas were reclaimed without previous investigations or
little knowledge of the kinds of soil materials and the physical and
chemical characteristics of the soils making up the project areas. Little
information was available upon which to predict the agricultural
value of the areas after reclamation. Corrections for salinity and
acid soil conditions were lengthy and costly processes. C. Wrong
kind of cropping systems. On many of the projects, general farm crops
such as corn, cotton and pastures were found to be vmprofitable. More
intense agricultural uses of the land such as vegetables and seed produc-
tion have been practiced on some of the most successful drainage
reclamation projects. D. Unsuitable type of settlers. Many of the
drainage reclamation projects were sold to midwest farmers who had
no previous agricultural experiences in the South. These were good
farmers, accustomed to the diversified farming of the corn belt area. They
were unable to farm the reclaimed marsh lands profitably using the
farming methods of the Middle West. E. Unsatisfactory financing and
organization. Organizations for drainage reclamation construction, main-
tenance and financing usually placed the financial burden on the farmer-
owner.
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There were some costly failures due to storm damage to the
early drainage reclamation projects of the western coastal marsh area.
However, drainage reclamation has been extremely successful in this
area in recent years. Large areas of coastal marsh have been successfully
reclaimed in Cameron and Vermilion parishes. At the present time, the
area of reclaimed land in the western coastal marsh is increasing in size.
The principal agricultural crops of this area are rice and pastures.
In St. Mary Parish, drainage reclamation has been a common land
management practice in restricted areas of various sizes since the earliest
attempts at agricultural uses of the land. Many plantation owners ex-
tend the boundaries of their sugar cane lands into the swamps and
marshes by constructing dykes and removing the water over the dykes.
Before the advent of the water pump, water wheels were used for lifting
water over the dykes. At the present time, small and large acreages of
land on the low flanks of the natural levee ridges are dyked and pumped
and used for the production of sugar cane and rice. Along Grand and
Six Mile lakes, there are large areas of swamp lands which represent
abandoned drainage reclamation projects. When drained, these areas
were productive rice and sugar cane lands. Along U. S. Highway 90, at
the west city limits of Berwick, there is an area of 700 acres now in
marsh and swamp which produced profitable yields of sugar cane when
it was maintained as a drainage reclamation project 25 years ago. Along
the flanks of Bayou Sale and Bayou Cypremort ridges, land drainage in
general is dependent on the gravity flow of water. Dykes or levees and
floodgates are commonly used in these areas to prevent overflow of the
cultivated fields during high tides. Owing to land subsidence and en-
croachment of the swamps and marshes, it has been found necessary to
abandon many of these low flanking fields for agricultural uses.
One of the most costly and elaborately planned pump drainage
reclamation districts in the delta area was undertaken in the early 1900's
at Avoca Island, near Morgan City. In 1911, plans for this project desig-
nated an area of 13,200 acres to be reclaimed at a cost of |300,000. This
area was pumped and cultivated in 1913 (31). The project was later
expanded to reclaim an additional 3,111 acres, at an increased cost of
$200,000. In 1916, only 20 per cent of this 16,311 acre project was in
cultivation. Levees and pumping plants were seriously damaged during
the flood of 1927 and the project was abandoned. Avoca Island at pres-
ent has approximately 2,500 acres of dry land, representing a natural
levee ridge of Bayou Boeuf. The original drainage project protected by
dykes now includes 4,500 acres of swamp and marsh land. The remainder
of this project is now a shallow lake about three feet in depth.
V. CONCLUSIONS
There are important physical and chemical differences between the
peats, mucks and clays of the coastal marsh area of St. Mary Parish.
The peats with their high moisture holding capacities and the high con-
tents of undecomposed organic materials are subject to considerable
shrinkage and subsidence when drained. The muck soils, which are finely
divided and well decomposed, also have high moisture holding capaci-
ties but shrink and subside less than the peats. The clays usually con-
tain considerable amounts of organic matter, are rich in most plant food
nutrients and are not subject to appreciable shrinking and subsidence
when drained.
The marsh peats are generally higher in water soluble calcium, po-
tassium, sodium, chlorides and sulfates than the mucks, which are higher
than the clays. Wide variations occur in each group, depending upon
location. When comparing the clays, mucks, and peats of the marsh and
swamp, marsh profiles generally contain larger quantites of water sol-
uble cations and anions than the swamp. Salts were especially low in
the swamp clays. Sulfates were especially high in the marsh mucks and
peats.
The pH values of the swamp clay, muck and peat profiles were
generally a little higher than those of the marsh, being highest in the
clays and lowest in the mucks.
The carbon-nitrogen ratio increased as the organic matter increased
and was a little wider in the subsurface than in the surface layers.
Silicate analyses indicated iron, aluminum and titanium oxides
were higher in the clays and mucks than in the peats, especially the
marsh peats. Manganese and phosphorus were low in all groups, espe-
cially the marsh peats. Calcium was highest in the marsh peats. Mag-
nesium was quite variable in each group. Marsh peats were generally
low in potassium and high in sodium. Other groups generally contained
a somewhat equal distribution of sodium and potassium. Sulfates and
chlorides were generally high in the peats and mucks, especially those
of the marsh area.
In the marshes, certain characteristic plant species tolerant to dif-
ferent degrees of salinity conditions dominate the difiierent nearly fresh,
brackish and saline marsh areas. Plant species and assemblages of plants
having a certain salt tolerance may be found in a number of sites where
the soil materials and soil waters range from saline to fresh. This con-
dition is due in part to the frequency and length of time the sites are
affected by the influences of fresh, brackish or saline waters. The presence
of fresh and nearly fresh water plant species in brackish marsh locations
is due in some cases to subsidence of the land area and subsequent en-
croachment of brackish conditions and brackish marsh plant species into
sites of fresh water vegetation.
In selecting areas for future reclamation for agricultural uses, the
following conditions should be given consideration:
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(a) Reclamation projects should be located in easily accessible
parts of the coastal marsh area, in sites not subject to flooding by high
tides or stream overflow.
(b) Soil areas should be selected which contain minimum amounts
of sulfates and chlorides. Swamp clays and nearly fresh to brackish marsh
clays and mucky clays are low and moderately low in sulfates, high in
organic matter and do not shrink or subside appreciably when drained.
These soils have favorable physical and chemical characteristics for agri-
cultural uses after drainage reclamation. The brackish marsh mucks,
brackish marsh peats and swamp mucks are generally high in sulfates and
usually contain considerable amounts of sodium chloride.
In planning for future drainage reclamation, the value of the nat-
ural resources of the coastal marshes should be considered. Drainage des-
troys the muskrat and the winter feeding grounds for waterfowl. The
incomes derived from the agricultural uses of the land after drainage
reclamation should be in proportion to the construction and mainte-
nance costs of the reclamation projects.
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